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In the Claims: Please cancel the original Claims 1-10 as present in the PCT application and add 
the following Claims 1 1-20: 

11. A product based on calcium oxide in the form of coarse grains, comprising a protective film 
coating the grains, based on at least one film-forming compound, which is solid at room temperature 
and which, during application to the grains, is in solution or emulsion in a vaporisable aqueous 
phase. 

12. A product according to Claim 1 1 , wherein the said aqueous phase is water and the product also 
comprises, on the surface of the grains, a thin layer of hydrated lime which is coated with the said 
hardened protective film. 

13. A product according to Claim 11, wherein the film-forming compound, solid at room 
temperature, is chosen fi-om the group consisting of vinyl homopolymers or copolymers, acryUc 
homopolymers or copolymers, paraffins, homopolymers or copolymers of butadiene, isoprene and 
styrene, silicones and mixtures thereof. 

14. A product according to Claim 11, which is formed on the basis of at least one substance 
complying with the formula xCaO.(l-x)MgO, where x is equal to or less than 1 but greater than 0. 

15. A product according to Claim 1 1, in the form of grains with a size of at least 10 mm. 

16. A product according to Claim 1 1, wherein the protective film has a thickness of less than 100 
[im. 

1 7. A method of treating a product based on calcium oxide in the form of coarse grains, comprising 

- application, on the surface of the said grains, of a solution or emulsion in an aqueous phase of at 
least one film-forming compound, solid at room temperature. 
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- evaporation of the aqueous phase, and 

- hardening of a protective film of the said at least one film-forming compound, coating the grains. 

18. A method according to Claim 17, comprising, during the above mentioned application, an 
exothermic reaction between some of the aqueous phase and the calcium oxide contained in the 
grains, formation of a thin layer of hydrated lime on the surface of the grains, and instantaneous 
evaporation of the remaining aqueous phase caused by an increase in temperature resulting from the 
said exothermic reaction, which gives rise to a rapid hardening of the said protective film. 

1 9. A method according to Claim 1 7, comprising, during and/or after the said application, a heating 
of the product in order to evaporate the aqueous phase. 

20. A method according to Claim 17, wherein the application is implemented by spraying, 
nebulisation or atomisation of the said solution or emulsion on the said grains. 



The original claims have been canceled and replaced with new Claims 1 1-20 which eliminate the 
multiple dependencies present in the original PCT claims. Please examine the case on the basis of 
the newly submitted Claims 1 1-20. 



REMARKS 



Respectfully submitted. 




Charles D. Gunter, Jr. 
Reg. No. 29,386 

BRACEWELL & PATTERSON, LLP 
201 Main Street, Suite 1600 
Fort Worth, Texas 76102 
(817) 332-8143 
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PRODUCT BASED ON CALCIUM OXIDE 
AND A METHOD OF MANUFACTURING IT 

The present invention relates to a product based on calcium 
oxide in the form of coarse grains and a method of 
manufacturing such a product. 

In the present invention, product based on calcium oxide means 
not only quick lime CaO, but also unhydrated dolomite CaO.MgO, 
and all intermediaries xCaO . (l-x)MgO, where x is equal to or 
less than 1 but greater than 0. 

These products based on calcium oxide in the form of coarse 
grains are in the form of grains whose size is greater than 
10 mm, and is preferably between 10 and 70 mm. 

The present invention therefore does not relate to the 
processing of lime in powder form or with fine grains, as 
provided for for example in JP-58180225, JP-56050115 and JP- 
61261242 . 

It is possible to obtain products based on such coarse grains 
by baking a raw material, such as for example limestone, and 
then screening the product obtained, known as rock lime. Rock 
lime according to the invention means not only this, but also 
rock dolomite, and intermediates such as dolomitic rock lime. 
It is also possible to obtain products based on calcium oxide 
in the form of coarse grains within the meaning of the 
invention by compacting fine particles of quick lime, 
unhydrated dolomite or the aforementioned intermediates, and 
forming from this material small briquettes or tablets of the 
size indicated above. 
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Rock lime generates fines at the various steps of its handling, 
from its removal from the furnace at the end of the baking of 
the raw material until it is used by the user, for example as 
an additive in steel making converters. The fines are produced 
by fragmentation of the lime grains, when they fall during the 
loading or unloading of a lorry or silo, or by attrition during 
friction between the lime grains during transportation by lorry 
or on conveyer belts. 

Likewise the aforementioned briquettes based on calcium oxide 
refragment during their handling and more or less rapidly 
reform a new fraction of fines. 

Fines, within the meaning of the invention, means any particle 
whose size is less than the nominal size of the product used. 
For example, if the user requires a product with a granulometry 
from 10 to 70 mm, the fines will be formed from particles with 
a size of less than 10 mm. In a case of this type, the 
proportion of fines (0 to 10 mm) represents ± 3% of the mass of 
rock lime, at the discharge from the furnace. It may attain 8 
to 10% after unloading at the user. If for example a 
steelmaker is involved, the proportion of fines may reach 15 to 
25% at the time of feeding into the converter. When these 
fines fly off during the transportation and handling of the 
lime, this represents not only a considerable economic loss, 
but also constitutes a not insignificant source of pollution, 
whose treatment is becoming more and more expensive. 

It is obviously possible to reduce the emission of fines by 
screening operations and an improvement to infrastructures, in 
order to reduce the height of the falls. 

The aim of the present invention is to develop a product based 
on calcium oxide in the form of coarse grains which offers 
improved mechanical strength and consequently a reduction in 
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the attrition of material and its fragmentation by impacts and 
therefore a reduction in the emission of dust during the 
handling thereof. Another aim of it is to produce a method of 
manufacturing a product based on calcium oxide in the form of 
coarse grains which improves the said mechanical strength of 
the product. Advantageously, the product according to the 
invention must be able to be in a form impermeable to moisture 
in order to improve its storage properties. 

These problems have been resolved, according to the invention, 
by a product based on calcium oxide in the form of coarse 
grains which has a protective film coating the grains, based on 
at least one film-forming compound, which is solid at room 
temperature and which, during application to the grains, is in 
solution or emulsion in a vaporisable aqueous phase. 

The present invention therefore consists of acting on the 
material by coating grains with a protective film which will 
reduce the phenomena of attrition and fragmentation of the 
grains, this film solidifying when the aqueous phase 
evaporates . 

According to an advantageous embodiment of the invention, the 
said aqueous phase is water and the product also comprises, on 
the surface of the grains, a thin layer of hydrated lime which 
is coated with the said hardened protective film. 

A reaction of hydration of CaO into Ca(0H)2 occurs at the 
surface of the grains based on calcium oxide during the 
application of the aqueous solution or emulsion of the film- 
forming compound. This reaction is sufficiently exothermic to 
raise the temperature locally, up to about one hundred degrees 
Celsius, and to almost instantaneously evaporate the water 
which has not yet reacted, which affords a very rapid hardening 
of the surface protective film. The speed of the coating is 
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favourable in an industrial process since it reduces the time 
taken for obtaining an easily handleable product. In addition, 
the water, in evaporating, does emit any harmful, flammable or 
explosible vapours and therefore represents an entirely 
preferential liquid phase. It should also be remarked that 
thin layer of hydrated lime means according to the invention 
not only a layer of pure hydrated lime but also hydrated lime 
partially containing hydrated magnesia. 

The film- forming compounds according to the invention must be 
soluble or capable of forming an emulsion in an aqueous phase 
and be capable of hardening after the evaporation thereof, 
forming a solid phase which, at room temperature, coats the 
grains. As film- forming compounds of this type it is in 
particular possible to cite, by way of non- limiting examples, 
vinyl homopolymers or copolymers, such as polyvinyl alcohol, 
polyvinyl acetate, a vinyl ethylene-acetate copolymer, acrylic 
homopolymers or copolymers, such as Ci-Cis alkyl esters of 
acrylic acid or methacrylic acid, paraffins, notably short- 
chain paraffins, homopolymers or copolymers of butadiene, 
isoprene and styrene, silicones or mixtures of these compounds. 
A vinyl ethylene-acetate copolymer has proved to be 
particularly favourable as a film- forming compound according to 
the invention. In particular silicones or polyisoprene are 
envisaged for producing grains which are not only mechanically 
strong but also relatively impermeable to water. 

Advantageously, in the hardened state, this film- forming 
compound forms around the grains a film of protective coating 
which has a thickness of less than 100 /zm. 

Details and particularities of the product according to the 
invention are also indicated in the following Claims 1 to 6 . 
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The invention also concerns a method of treating a product 
based on calcium oxide in the form of coarse grains. 

According to the invention, this method comprises 

- an application, on the surface of the said grains obtained, 
of a solution or emulsion in an aqueous phase of at least one 
film- forming compound, solid at room temperature, 

- evaporation of the aqueous phase, and 

- hardening of a protective film of the said at least one film- 
forming compound, coating the grains. 

This method is particularly simple, inexpensive to implement, 
and has above all the advantage of low consumption in a coating 
environment . Advantageously, after evaporation of the ac[ueous 
phase, a protective solid film is obtained with a thickness of 
only a few tens of micrometres . 

According to a preferred embodiment of the invention, the 
method comprises, during the above mentioned application, an 
exothermic reaction between part of the aqueous phase and the 
calcium oxide contained in the grains, formation of a thin 
layer of hydrated lime on the surface of the grains, and 
instantaneous evaporation of the remaining aqueous phase caused 
by an increase in temperature resulting from the said 
exothermic reaction, which gives rise to a rapid hardening of 
the said protective film. 

According to one advantageous embodiment, the application is 
implemented by spraying, nebulisation or atomisation of the 
said solution or emulsion. It is thus possible to spray, 
nebulise or atomise the solution or emulsion on the surface of 
the grains, for example while they are being transported on a 
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conveyer belt, on which the product must pass, whether or not 
it is treated according to the invention. There is thus a 
saving in special heavy equipment for executing the invention. 

Details and particularities of the method according to the 
invention are also to be taken from Claims 7 to 10 which 
follow. 

The product and the method according to the invention will now 
be illustrated by means of non-limiting examples. 

Example 1 

26 g of an aqueous solution of vinyl ethylene-acetate 
copolymer, with a dry matter content of 3 8%, was sprayed onto 2 
kg of rock lime of size 10/55 in order to obtain, after 
evaporation of the water following the increase in temperature 
due to the slight hydration of the surface of the grains, a 
gain of 3% by weight in the sample. 

The resistance to attrition of the rock lime was measured 
before and after treatment according to the following protocol: 

1 kg of rock lime, whose fraction < 10 mm was eliminated by 
sieving, was rotated in a cylindrical drum 305 mm in diameter 
and 206 mm long, the drum rotated about its axis at 55 
revolutions/min . 

At the end of this test, that is to say after 275 rotations, 
the percentage of particles less than 10 mm was determined, 
that is to say 17.8% for the non-coated rock lime and 6.8% for 
the lime coated according to the method described above. This 
treatment therefore reduces the emission of dust by 62%. 
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Example 2 

24 g of an aqueous solution of short-chain paraffins with a 
cationic emulsifier, whose dry matter content was between 35 
and 3 8% (Mobilcer 63 8 from Mobil + 20% water) , was sprayed onto 
2 kg of rock lime of size 10/55. This treatment reduced the 
emission of dust by 10.5% compared with the untreated lime 
sample under the attrition test conditions described in Example 
1. 

Example 3 

24 g of an aqueous solution of paraffins, obtained in the 
presence of an anionic surfactant and whose dry matter content 
was between 35 and 3 8% (Mobilcer X from Mobil + 20% water) , was 
sprayed onto 2 kg of rock lime of size 10/55. This treatment 
reduced the emission of dust by 23.5% compared with the sample 
of untreated lime under the attrition test conditions described 
in Example 1 . 

Example 4 

36 g of an aqueous solution of vinyl ethylene-acetate 
copolymer, whose dry matter content was 27.6%, with a mineral 
filler of 5% calcium hydroxide, was sprayed onto 2 kg of rock 
lime of size 10/55. 

This treatment reduced the emission of dust by 61.4% compared 
with the sample of untreated lime under the attrition test 
conditions described in Example 1. 

Example 5 



Samples of lime were also compared on the basis of a drop test. 
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This test consisted of subjecting 5 kg of rock lime, whose 
grains with a size of less than 10 mm had been eliminated by 
sieving, to 4 successive drops from a height of 2 mm, through a 
40 cm diameter tube, onto a metallic surface. At the end of 
these 4 drops, the percentage of fines less than 10 mm was 
determined . 

After the 4 drops, respectively 12.7% of fines less than 10 mm 
for the untreated lime was obtained. 

When a lime treated in accordance with Example 1 was subjected 
to this test, on the other hand only 6.8% fines was obtained. 

This treatment therefore reduces by 46.5% the level of fines 
less than 10 mm caused by the fragmentation of the grains 
during their fall under the test conditions. 

It must be understood that the present invention is in no way 
limited to the examples and embodiments given above and that 
many modifications can be made thereto without departing from 
the scope of the accompanying claims . 

It is for example possible to provide, as a composition for 
coating the rock lime, an aqueous solution, for example 
polyvinyl alcohol . 
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CLAIMS 

1. A product based on calcium oxide in the form of coarse 
grains, characterised in that it comprises a protective film 
coating the grains, based on at least one film- forming 
compound, which is solid at room temperature and which, during 
application to the grains, is in solution or emulsion in a 
vaporisable aqueous phase . 

2. A product according to Claim 1, characterised in that the 
said aqueous phase is water and in that the product also 
comprises, on the surface of the grains, a thin layer of 
hydrated lime which is coated with the said hardened protective 
film. 

3 . A product according to one or other of Claims 1 and 2 , 
characterised in that the film-forming compound, solid at room 
temperature, is chosen from the group consisting of vinyl 
homopolymers or copolymers, acrylic homopolymers or copolymers, 
paraffins, homopolymers or copolymers of butadiene, isoprene 
and styrene, silicones and mixtures thereof. 

4. A product according to any one of Claims 1 to 3 , 
characterised in that it is formed on the basis of at least one 
substance complying with the formula xCaO. (l-x)iyigO, where x is 
equal to or less than 1 but greater than 0 . 

5. A product according to any one of Claims 1 to 4, 
characterised in that it is in the form of grains with a size 
of at least 10 mm. 

6. A product according to any one of Claims 1 to 5, 
characterised in that the protective film has a thickness of 
less than 100 /xm. 
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7. A method of treating a product based on calcium oxide in 
the form of coarse grains, characterised in that it comprises 

- an application, on the surface of the said grains, of a 
solution or emulsion in an aqueous phase of at least one film- 
forming compound, solid at room temperature, 

- evaporation of the aqueous phase, and 

- hardening of a protective film of the said at least one film- 
forming compound, coating the grains. 

8. A method according to Claim 7, characterised in that the 
method comprises, during the above mentioned application, an 
exothermic reaction between some of the aqueous phase and the 
calcium oxide contained in the grains, formation of a thin 
layer of hydrated lime on the surface of the grains, and 
instantaneous evaporation of the remaining aqueous phase caused 
by an increase in temperature resulting from the said 
exothermic reaction, which gives rise to a rapid hardening of 
the said protective film. 

9. A method according to one or other of Claims 7 and 8, 
characterised in that the method comprises, during and/or after 
the said application, a heating of the product in order to 
evaporate the aqueous phase. 

10. A method according to any one of Claims 7 to 9, 
characterised in that the application is implemented by 
spraying, nebulisation or atomisation of the said solution or 
emulsion on the said grains. 
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abreviations** figurant au debut de chaque numero ordinaire de 
la Gazette du PCT. 



^ (54) Title: CALCIUM OXIDE PRODUCT AND METHOD FOR MAKING SAME 

IZ? (54) Titre: PRODUIT A BASE D'OXYDE DE CALCIUM ET SON PROCEDE DE FABRICATION 
O 

(57) Abstract: The invention concerns a product based on calcium oxide in the form of rough grains, comprising a protecuve film 
coating the grains, based on at least a film- forming compound, which is solid at room temperature and which, when apphed on the 
grains, is in solution or in emulsion in a vaporable aqueous phase. The mvenuon also concerns a method for making said producL 

O 

(57) Abrege: Produit a base d'oxyde de caicixmi sous forme de grains grossiers, coraportant un film protecteur enrobant les grains, 
a base d'au moms un compose filmogene, qui est solide a la temperature ambiante et qui, iors de T application sur les grains, est en 
solution ou emulsion dans une phase aqueuse evaporable. Aussi revendique est le proced^ pour la production de ce produit. 
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ENTITY STATUS STATEMENT 
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Washington, D.C. 20231 
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Applicant claims large entity status. 



Respectfully submitted. 



Charles D. Gunter, Jr. 
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Bracewell & Patterson, LLP 
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(817) 332-8143 
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